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11 [SUBJECT OF THE INVENTION] 

N O X (DMii.lSi^^^'tWJ: 0 While being able to remove HC effectively, 

^tti:<.^ H C ?r^?S){^^it^ without impairing the reduction denitration 

^ ^ t thi^^ CO ^{b'l4tS ^ capability of NOx, it acquires the silver carrying 

't)'f^4-'C# V alumina catalyst for lean bum gas-engine 

i^>'WF:ff^}^it^M^WTJi^?. emission gas purification which can also 

"tWii^^^^o provide CO oxidizing ability. 



[PROBLEM TO BE SOLVED] 

It is a silver carrying alumina catalyst for lean 
burn gas-engine emission gas purification, 
comprised such that to an alumina powder, this 
catalyst sprays and absorbs the droplet of a 
silver nitrate aqueous solution. 
After drying and bake-processing, it is the 
catalyst pulverized by the mortar method. 
The silver carrying alumina catalyst for lean 
burn gas-engine emission gas purification 
characterized by the above-mentioned, and its 
manufacturing method. 



500°C 




{^mm(Dmm\ [claims] 

[ft^^U. [CLAIM 1] 

A silver canying alumina catalyst for lean burn 
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^tfflllfe^^T/i/^: ■t'M^^'^rfco gas-engine emission gas purification, which is a 

T> p^tt$^;5^T/w? silver carrying alumina catalyst for lean burn 

LX^^§§:yK^i^(Dii^M^^i^ gas-engine emission gas purification, 

ftT?5iiX$-frx it^fiJcLfc comprised such that to an alumina powder, this 

"iks %^^i^^^^^^titcm catalyst sprays and absorbs the droplet of a 

MX*h 5 C: i: t-t^^M silver nitrate aqueous solution. 

After drying and bake-processing. it is the 

ISjfij^T/W ^ -tMMo catalyst pulverized by the mortar method. 

Umm2] [CLAIM 2] 

^Mj^M:^^^>^^>'W:ff A silver carrying alumina catalyst for lean burn 

it^iSilr&WT/i'^^MMiXh^ gas-engine emission gas purification, which is a 

T^ tMMi^'A'^T/^^^'il^M^^M silver carrying alumina catalyst for lean burn 

LX^MM7i^^^^(D'i^M^^H gas-engine emission gas purification, 

^tT®i|X$•^i:^ iB^Lfc comprised such that to an alumina powder, this 

/l^^/v-^/i^fefc J: catalyst sprays and absorbs the droplet of a 

intcMi^Xh t i~ silver nitrate aqueous solution. 

^^M^^^ ^^>'i^yW:ff :^ After drying and bake-processing, it is the 

^imm&WT/\^ ^ ^M^o catalyst pulverized by the ball mill method. 

im^^3] [CLAIMS] 

A silver carrying alumina catalyst for lean burn 

{bffllS^S^T/i/^ •^'M^'Cfoo gas-engine emission gas purification, which is a 

T^ ^MMit'^T/^^^'tl^M^^ silver carrying alumina catalyst for lean burn 

^$I;!K^li^tc^|i$-B:, gas-engine emission gas purification. 

'^f^Lfz^y /w^yuj^^c j; comprised such that this catalyst lets a silver 

19 ^ intcMMX h^^t^ nitrate aqueous solution impregnate an alumina 

W^ti'^^mmm^:^^'^i^ powder. 

:^W:^^^itMSii&1^T/iy^i' After drying and bake-processing, it is the 

catalyst pulverized by the ball mill method. 



[ff*^i4] [CLAIM 4] 

l^ti^Mt^^y V ^i^M^Xh The silver carrying alumina catalyst for lean 

SfS^^ 1 ~ 3 ©V^-f 1 3g burn gas-engine emission gas purification of 

:^^yi^>' any one of Claim 1-3 whose above-mentioned 

W:ff^^i\:^^iS-WTj\^ ^ -f-M catalyst is a monolith body catalyst. 
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Iff^^lSl [CLAIMS] 

±B'ey ]) 7.i^mii^(D^y V :^ The monolith body base of the 

i^^^/b^^y ^ y^WiXit-'^M above-mentioned monolith body catalyst is a 

SiTfeSft^jt::^ 4 jcfE<c^^^ product made from a ceramic, or metal. 

j^i^^:^^yi^yW^^^itF^ The silver canrying alumina catalyst for lean 

iS^S}^T/U5 •:^^j^Ko bum gas-engine emission gas purification of 

such Claim 4. 

[ff^^el [CLAIM 6] 

±12-^/ y ;^i$M^(^ljoft?>$5 The silver carrying alumina catalyst for lean 

(D^^Mt'^T /i'^ i'liZML'O , burn gas-engine emission gas purification of 

5 1 0 w t %(D^WX-h^W Claim 4 or 5 the range of whose burden of the 

ykM4X\i5iztlM(D^M'B'B silver in the above-mentioned monolith body 

:ff:^^yi^'^m:ff:^^itmmn catalyst is 0.5 to 10 wt% to an alumina. 

[ff^^7l [CLAIM 7] 

%Mj^M:^^^>'i^>'W:ff^i!^ A manufacturing method of the silver carrying 

i\l^iMS.^T/i^^i-Wii^(DW:^i^ alumina catalyst for lean burn gas-engine 

:^i^Xh^X . T^^^i~^Mi^ emission gas purification, which is the 

MLX^MiSiT^Mi^^^i'^i^X manufacturing method of the silver carrying 

654X$ii". i^fi^Lfc^^ alumina catalyst for lean burn gas-engine 

?Li^^fefCck *9 S^i^S w t emission gas purification, comprised such that 

Wi.ti'^^Wj^^^^^"^i^>' to an alumina powder, it sprays and absorbs a 

W:^ ^i^itF^MI&WT /i^ ^ silver nitrate aqueous solution. 

t^<DM^^^o After drying and bake-processing, it pulverizes 

by a mortar method. 

[ft^^S] [CLAIMS] 

^W-Wi'^^:ff^^>'i^^^^^:ff:^W' A manufacturing method of the silver carrying 

it^$§i^WTyi^^i-M^<DM^^ alumina catalyst for lean burn gas-engine 

;^jfeT*fooT. T /i^ ^ i-I^Mi^ emission gas purification, which is the 

^LTSi^iSTK^^K^rB^f^ltT manufacturing method of the silver carrying 

SRilX^'fr. i^^Lfc^. alumina catalyst for lean bum gas-engine 
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3^:' -"^^ 



? ct *9 ^ emission gas purification, comprised such that 

t ^^Wit'f'^^Mj^M:^^^ to an alumina powder, it sprays and absorbs a 
yi^yW:^^i!¥it^M^1^Ty\^ silver nitrate aqueous solution. 
^ •:^M$^<?)Siie;^&o After drying and bake-processing, it pulverizes 

by a ball mill method. 

[tmm 9 1 [CLAIM 91 

A manufacturing method of the silver carrying 
it^i^^WT/\^^i-MM(DMi^ alumina catalyst for lean burn gas-engine 
;^^fe'Cfco'C^ T/i'^^^M^ emission gas purification, which is the 
5MS?$l7K?^li^{c^rl^-&,^;^, manufacturing method of the silver carrying 
i^/^feUTt^. /i/&{vl ct alumina catalyst for lean burn gas-engine 

^ ^#^^5 ^ t emission gas purification, comprised such that it 

W-i^M:^^^yi^yW:ff^i^it lets a silver nitrate aqueous solution impregnate 
mmnnrju ? ^MilwMat;^ an alumina powder. 

i^o After drying and bake-processing, it pulverizes 

by a ball mill method. 

l^m(Dmmti:mm] [detailed description of the 

INVENTION] 



[0 0 0 1] [0001] 

im^M(Dmir^^m^m] [technical field of the invention] 

^^?^f4. ^M^'B:^^^>'i^ This invention relates to the silver carrying 

alumina catalyst for emission gas purification 

MIrS.WTyi' 5 i'Mi^RXJ^^(OM discharged from a lean burn gas engine, and its 

3a:&&fcli"t'So manufacturing method. 

[0 0 0 2] [0002] 

lU^(D^m] [PRIOR ART] 

^ — v^3i^ 3 >^v^;^-r A In the waste gas from the lean burn gas engine 

•^GHP(Gas Heat in a cogeneration system, a GHP (Gas Heat 

Pump )i/;^7^ A/£ ifizidiif Pump) system, etc., the NOx (nitrogen oxide. 
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^^:ff7.^iatNOx (NO^N 

So 



such as NO and NO2) other detrimental 
constituent is contained. 
For this reason, various examination is made so 
that ejection concentration of the NOx etc. in 
waste gas may be reduced by improvement of 
the gas engine itself, optimization of combustion 
conditions, etc. 

However, in order to reduce those ejection 
concentration further, it is necessary to carry out 
treatment for making harmless of the waste 
gas. 



[0 0 0 31 

NO x^^^^;^/;^4'CONO X (7) 

xm9ti'^h(DXh^fc^^ 

^fm%mm^^\^i^\^^x\t,fm 

Xh^o MyiiMtLXn-^m 



[0003] 

About the treatment for making harmless of 
NOx in NOx content waste gas, various 
methods are known as the so-called 
exhaust-gas-denitration technique. 
Among those, particularly since the catalytic 
reduction denitrogenizing method which it 
purifies in the treatment using a catalyst is what 
eventually usually changes NOx into N2, and is 
made harmless, it attracts attention. 
However, in addition to a NOx removal catalyst, 
in this catalytic reduction denitrogenizing 
method, reducer is required separately. 
Generally as reducer, ammonia, hydrogen, a 
hydrocarbon, carbon monoxide, etc. are 
useable. 

However, the kinds of effective reducer differ for 
every terms and conditions, such as a 
composition of processed waste gas, a kind of 
catalyst, and reaction temperature. 



[0 0 0 4] 



[0004] 

By the way, in the waste gas from the lean burn 
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<Dm\ ^m. mm. C02. * 



gas engine which uses gas fuels, such as a 
cogeneration system, a GHP system, and other 
town gas, as a fuel, NOx, nitrogen, oxygen, 
CO2, water vapor, a unburned hydrocarbon, 
CO, etc. are contained. 

When the catalytic reduction denitrogenizing 
method was applied to this waste gas, there 
was no method besides applying the choice 
reduction denitrogenizing method for having 
used ammonia for reducer. 
However, recently, the method of utilizing a 
unburned hydrocarbon as reducer is tried, if a 
unburned hydrocarbon can be utilized as 
reducer, the adding from the outside will 
become unnecessary, therefore, it is very 
advantageous from viewpoints, such as a low 
cost and a space saving. 



[0 0 0 51 

fi, NOx. mtTi^^ (HC) 

<Dm>{z^ -mitmm (co) 
^mm{z\&mx^ ^mmit^j: 



[0005] 

That is, the choice reduction NOx removal 
catalyst which makes a hydrocarbon reducer 
leads also to reduction of a hydrocarbon 
simultaneously with reduction of NOx in order to 
let NOx and the hydrocarbon in waste gas react 
alternatively. 

However, carbon monoxide (CO) other than 
NOx and a hydrocarbon (HC) is contained in the 
toxic substance contained in the waste gas 
discharged from a lean burn gas engine, there 
is no catalyst which can reduce three these 
component simultaneously. 
In order to also remove CO, there was no other 
way but to use together with a NOx removal 
catalyst in addition to NOx and HC. 
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[0 0 0 6] [0006] 

X\ Wi^JSlf^^Wf(DfSim Until now, the alumina catalyst which canried the 

MMt LTH^^^^/i^ -^1^:^ zeolite catalyst which carried metals, such as 

p>?T>A^ y<yi^^ cobalt, manganese, rhodium, platinum, and 

A^co^M^^fiJ$bytif:^7>< palladium, as a NOx removal catalyst of an 

h^i^^^tih^^^^WLtc exhaust-gas-denitration technique, and the 

T /i^ ^ i^MMt^ ^ tLT V^ these metal are proposed. 

5o :^^?^^^H> ^(DlUt These inventors pay their attention to the silver 

^Jfif^^tcil^te^ L carrying alumina catalyst which carried silver to 

TtlSia^^T/^^ i'M^i^^B the alumina holder as a 1 topic, in addition to 

^fi:^M(D^^MMt LX the capability as a NOx removal catalyst of it 

cT^ttt^tciDx.. ^M:'\^^(O^M original, it is advancing experiment and 

^(Dj&^W.Jj^t^ h examination from the direction of existence and 

^riifcTV^So other various kinds of the deodorizing capability. 

[0 0 0 7] [0007] 

ig^a^^T/i/ ^ i'^Mii't^ MtzM The unburned hydrocarbon in waste gas can be 

t LXW:^^^(O^^Mity\<^^ used for a silver carrying alumina catalyst as 

^ffiv^sr reducer. 

0Jtci6V>Tfi. Z(DMiBl^T/u However, in this invention, it pursues further 

^■^^^(^oV^T^ h(0]^jk about this silver carrying alumina catalyst, it 

^f^^Mt^tct experiments, and when it examines repeatedly, 

^c7)$^aai§^S^^^oV^T^ it sets in the manufacture process, the carrying 

":^^a^$:^c:^i~5^lW^fij$;fy^fe, method of the silver with respect to an alumina 

r < 1^^^^(DpX}i^{c X holder, the pulverization method following this 

^ l(Z^W<D^Mt^h *9 X R By these, there is room of improvement further. 

O X (DMjtfSli^^M^IA^J: 5 w It removes HC effectively, without impairing the 
tfj:<^ HC ^^^fd^* reduction denitration capability of NOx, it finds 

COmiti^l^^hH^X^ S r out that it can also provide CO oxidizing ability, 

i^Ev^ttlL. ^^l^tciijjgi" it came to reach this invention. 

[0 0 0 8] [0008] 

l^mtm^l^X 0 tir^W: [PROBLEM TO BE SOLVED BY THE 
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Ml INVENTION] 

i"^ct:b^> ^^^^ii. llte^T That is, this invention sets in the manufacture 

y^^^MMi^^^^X ^ ^(DMi^ process about a silver carrying alumina catalyst, 

i^^tC^Dl^T. T/w 5 -tlS-W^ it carries silver to an alumina holder, while being 

il^teJ^ able to remove HC effectively, without impairing 

S§ri"S{^^LT#^(^:^fe?: the reduction denitration capability of NOx by 

^^S^ irl^ct *9 X NOxWjItc taking the specific method when carrying out 

flK.5Btttfe^il?tf 5 <t < X H pulverization treatment following this, it aims at 

C ^^^J}i(Z^^i:^ ^ t t t) providing the silver carrying alumina catalyst for 

tc, C 0^^b'l4t^$r t>#-^'C^ lean burn gas-engine emission gas purification 

S ^M'l^M:^ y^^:ff 7. which can also provide CO oxidizing ability, and 

Witmm.nrjv ? -^%^^RXI its manufacturing method. 

I 0 0 0 9 1 [0009] 

{mm^U^'t^tL^(0^^\ [MEANS TO SOLVE THE PROBLEM] 

(1) ^WBM:fS7.:x. With this invention, (1) It is a silver carrying 
^WWl^f^i^'^^T alumina catalyst for lean burn gas-engine 

5':^M^'CfooT. %%%^M^ifiT emission gas purification, comprised such that 

J^^'t^^k^l^X^XW^Wi^l^ to an alumina powder, this catalyst sprays and 

0(^li^?i?re^{^ttTg5i|X$ii-. absorbs the droplet of a silver nitrate aqueous 

^m.. «Lfcm. %m^\^^ solution. 

^^^'^fitz.fA^Xh^^it^ After drying and bake-processing, it is the 

iRrtt ^1-5 ^MBM:^:^ catalyst pulverized by the mortar method. 

y^^:ff:^^itF^^iS,WT/i'?.i' It provides the silver carrying alumina catalyst 

M$^^^#ti"So for lean bum gas-engine emission gas 

purification characterized by the 

above-mentioned. 

[0 0 10] [0010] 

(2) ^Mj^M:^^^^ This invention is a silver carrying alumina 
l^i^>'W:ff ^r^it^iR^WT /\^ catalyst for (2) lean-burn gas-engine emission 
^i'Mi^Xh^X^ ^^Mit'^T gas purification, comprised such that to an 
/i^? *^I&^{C^LT5S^I87K^ alumina powder, this catalyst sprays and 
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i^(Di^^^^H\^X^M^'^. absorbs the droplet of a silver nitrate aqueous 

^'m. «Lfc^. yf^-yu^ju solution. 

&(Cct *9^#$tLfcM^T^fo6 After drying and bake-processing. it is the 

t ^^W^tir^^MM^:>^:^ catalyst pulverized by the ball mill method. 

^yi^^^W:^ ^^it^i&l&WT It provides the silver carrying alumina catalyst 

Mj^^^Wi" So for lean bum gas-engine emission gas 

purification characterized by the 
above-mentioned. 

[0 0 1 1 1 [00111 

(3) ^M'l^M:^^^ This invention is a silver carrying alumina 
Vv^^^^J^^rf-'fbffllltli^T/l^ catalyst for (3) lean-burn gas-engine emission 
^i~MMX^h<)X. tMMMi'^T gas purification, comprised such that this 

'^l&^^S^^IfiTK^^iSt^^ catalyst lets a silver nitrate aqueous solution 

S^'lt^ ^i^. :k^fi5c;b7t^^ impregnate an alumina powder. 

— /VfetCct *9^&#^ti/fctt After drying and bake-processing, it is the 

MXh^ t tirh^W catalyst pulverized by the ball mill method. 

^^:fS7.=sLyi;^ly^Y:^:^Wi\:^ It provides the silver carrying alumina catalyst 

iSifii^T/u^ ^^M^^^ttt* for lean burn gas-engine emission gas 

So purification characterized by the 

above-mentioned. 

[0 0 12] [0012] 

(4) ^W'^^M:^^^ This invention is the manufacturing method of 
ly^Jl^W:fS:^Wit^Wt^^Tjv the silver carrying alumina catalyst for (4) 
5 '^M^0^3a::fe'fe"Trfco lean-burn gas-engine emission gas purification, 
T/i^5 *:^^&^t::^LT5^^iS7k comprised such that to an alumina powder, it 
^IKSr?^:#ttTPiiiK$ii:.l^5!^> sprays and absorbs a silver nitrate aqueous 
:^J55cLfc^. %m^K^'0m^ solution. 

't^^t ^W^t'^ ^^W^^ After drying and bake-processing, it pulverizes 

:f}7s:x.i/i/ r^^bffliSifi by a mortar method. 

/\^^i-f&^<D%'^')S^ik^^ It provides the manufacturing method of the 

^irho silver carrying alumina catalyst for lean burn 

gas-engine emission gas purification 
characterized by the above-mentioned. 
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[0 0 13] [0013] 

(5) ^M^i^:^:^^ This invention is the manufacturing method of 
yi^yW:ff7^mtmSii^WT/\^ the silver carrying alumina catalyst for (5) 
5 'tMMi(OMi^^&'^h<::>X s lean-burn gas-engine emission gas purification, 
T/W'? ":^^&^{c^LT5i^il7K comprised such that to an alumina powder, it 
^$M^B^^^^tTSilIJ^^ii•^^^^^ sprays and absorbs a silver nitrate aqueous 
«tfc^. ^^-/i^^jum^X solution. 

t ^^WLtir^^ After drying and bake-processing, it pulverizes 

W'Bm:ff:^^'^i^'^W:V:^m\l by a ball mill method. 

m&UWT/\^^:tMMi(DM^:f^ It provides the manufacturing method of the 

^^^^'t^o silver carrying alumina catalyst for lean burn 

gas-engine emission gas purification 
characterized by the above-mentioned. 

[0 0 141 , [00141 

(6) ^Mi^*^:^^^ This invention is the manufacturing method of 
yi^yW:ffy^^i\:M^1[&WTju the silver carrying alumina catalyst for (6) 
^ ^M^(OM^:^^'^h<>X^ lean-burn gas-engine emission gas purification, 

^^^^5g^lS7K^li^{C comprised such that it lets a silver nitrate 

^tft^-fr. I^Mx i^f^Ltc^. aqueous solution impregnate an alumina 

yf^—zi^^/i^mcX^m^'t^^ powder. 

t ^Wl^ti'^^M'BM:ff:^^ After drying and bake-processing, it pulverizes 

:yi>ym:^:^mtmmWT/u by a ball mil! method. 

5 ":^M^0^3t;^ife^^^"f It provides the manufacturing method of the 

5o silver carrying alumina catalyst for lean burn 

gas-engine emission gas purification 
characterized by the above-mentioned. 

[0 0 151 [00151 

[^m<DmM<Dmm] [embodiment of the INVENTIONl 

:^^^M\^^^^MU^T/i^^i-m It can also remove HC and CO effectively 

j^tc:cttL(i> ^ — i^ :x.:^]^—iy simultaneously, without impairing the reduction 

3 Vv^J^xA^GHPv^-:^^ denitration capability of NOx to the waste gas 

A, ^(Di\k. fi5Tfi:^;^^(75:^;^ discharged from the lean burn gas engine which 

jB^i:^^$]r t-t^^M^*^^^ uses gas fuels, such as a cogeneration system, 
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^^y^^yt^hWHj^ti^^^^tf :^ a GHP system, and other town gas, as a fuel 

LT. N O X (DMtx:^^^ according to the silver carrying alumina catalyst 

o^t^j:<. HCRXf based on this invention. 

[0016] [0016] 

^Wif^^^^^^yi^yt)^ hWtii Although the action condition etc. truly depends 

^ f±> ^ coi^Wi^W the waste gas discharged from a lean burn gas 

^(Dtmioji(CiiXht'^^ iiS3 0 engine, it is usually discharged at the 

0~5 5 0°CU^^ ^-atcio temperature of about 300 - 650 degrees C 

Tfi300~650 X:^&<D^El depending on about 300 - 550 degrees C, and 

^xmta^ti^tK «0JcOil the case. 

i&i#T/w 5 i'Mi^i'i. N O X ^ H However, the silver carrying alumina catalyst of 

CRXJPCO(DW-it'^t}l(^^^''X this invention is effective about the purifying 

0 OVWl^^H)^^ 6 5 ability of NOx, HC, and CO in the range firom 

0 "C^S^ 1?(^|5IS X^^Xh the reaction temperature of around 400 degrees 

5, t.tc:^^m<Dmm-i. C to about 650 degrees C. 

iiS (SV) 1 000h"^i:V^ Moreover, of course on the moderate conditions 

9UWJ:^i^i^io\,^Xi-ih-fb^ of space-velocity (SV) 1000h'\ the severe 

Aj. 200OO0h'^^v^5J; condition of the catalyst of this invention, such 

9 t^MB^J:^WTXii^^Xh as 200000h-\ is also effective. 

■5^\ b< li±^f^M&4 0 However, preferably it is used in the range of 

00h-^~60000h-^ (Dm space-velocity 4000h-^-60000h-\ 

I 0 0 1 7 1 [0017] 

^^^^K%i>mtd. (1) ~ (2) The catalyst of said {^y{2) based on this 

(OMMli. T ^ i-l^^liCM L invention sprays and absorbs the droplet of a 

T5^^IS7K^?K(7)?^M^B^#'f\l' silver nitrate aqueous solution to an alumina 

i^XM^"^. mf^Ltc powder. 

^> ?L#^jfeJ?.fi^"— >'^^/^?fefc After drying and bake-processing, it is obtained 

J: I? w <!: cfc #?>il by pulverizing by the mortar method or a ball 

^, 't<Dm. m^Xit'e/V:^ mill method. 

ii^^<D=J— h^ff 5o '^^^^ After that, it performs fomiing or coat to the 

tCfi|L#jfe. 3}?— /W^/Wfe. ^ monolith body. 
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t^h^AK (1) ~ (2) 



There are a mortar method, a ball mill method, a 
vibratlng-mill method, an impact-grinding 
method, or the other jet pulverizing method and 
various method In pulverization means. 
However, in this invention (1H2), if it is not a 
mortar method or a ball mill method, expected 
capability will not be obtained. 
In this case, dry-type or wet all are effective. 



[0 0 18] 

*fc, :^mmz^^^mt& (3) 
:^mm (3) ^cjoV^Ttt. 

So 



[0018] 

Moreover, the catalyst of said (3) based on this 

invention lets an alumina powder impregnate a 

silver nitrate aqueous solution. 

After drying and bake-processing, it is obtained 

by pulverizing by a ball mill method. 

After that, it performs forming or coat to the 

monolith body. 

There are a mortar method, a bail mill method, a 
vibrating-mill method, an impact-grinding 
method, or the other jet pulverizing method and 
various method in pulverization means. 
However, in this invention (3), if it is not 
pulverization by a ball mill method among these 
pulverization means, expected capability will not 
be obtained. 

In this case, dry-type or wet all are effective. 



[0 0 19] 



[0019] 

As the use form of this catalyst, powder-form, 
grain shape, granule shape, pellet shape, tablet 
shape, or the monolith body (honey-comb body) 
etc. 

It is used as a proper shape. 
However, it is necessary to let combustion 
exhaust gas pass to these in this invention. 
Therefore, when the shape of a catalyst is 
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i:%iM LtcMMM @ powder-form, in order to make it not fly off from 

'^^i^^^^l^f^liC^iMLtcM the catalyst layer (for example, catalyst layer 

i^M) /S^^ifet^b^ttV^ck 5 ^^'t with which it was filled between the mesh-like 

^tz^\ ef^^filQiat-S^I" plate or the perforated panel) filled with this, it 

S^O^XHis^SL^ :^V^(i^jpj£fi5c; carries out a grading to a fixed size range. 

J^-^if tBL^i5c?f^LTfflV^S<7);55 Or it granulates, or it is desirable compaction 

L V\ ^(Oo *>}f tfcj U^J^ and to carry out extrusion molding and to use. 

(D^'^lcit^'K^'^M ^ KWWt Among these, in the case of extrusion molding, 

LT^ y hit LT^ffl ^fi it is suitably cut, pelletized and used for fixed 

5o length. 

[0 0 2 01 [0020] 

^^?^}^joV^T^/ y T.i^CD'B The shape of the monolith body is a desirable 

^(iM^ L\/^i^F^M^X^h^o use aspect in this invention. 

y ^i^lz.o\/^X\is ( l ) ^ About the monolith body 

MM^ii^^^fi^lt^Z^^^ "y^—^ (1) Extrusion mould this catalyst with a binder 

tth b til Lfifeff^ LT^ / etc. if needed, and use it as the monolith body, 

y ;;^fls;i:-f 5. (2) :^fA^^'f (2) It manufactures in the aspect of the etc. 

&{^MLfc^y y Ts^fctli^^ which let the monolith body produced 

*S^(^fii#T^$^3t$ti5o ^ beforehand carry this catalyst. 

/ y y^f^^oS^tir LTfi^ffir As a base of the monolith body, it can use 

y ^ y ^ :^y^ fi^S^M ^ ffl V ^ various ceramics or various metals. 

^^tt^'V^^o "fe^^^y^^ Preferably as ceramics, a cordierite is used. 

t iyX\iUt. L< fi^^v^aiy Preferably as a metal, the product made from 

^ V t^f^^^ btbo <t LT (4 stainless steel and iron- aluminum- chrome type 

W^\.<\^:^'ry^7.mU'^^ alloy are used. 

— 7'/w^:ni>A— p A^^^ FIG. 1 is the figure having shown 1 of the 

ti^^\^hfi^o ^l\t^^^^\^ monolith body which can be applied in this 

ioV^Ti§fflLt#S^ / V invention, and the example of an aspect of 2. 

So 

[0 0 2 1 ] [0021] 

T/v- 5 -t'tc^-f 'SiScote^l The burden of the silver with respect to an 

W2iMi(DMMt^^^'ffi(Dm^ alumina is the range of 0,5 to 10 wt% to an 

"Cfeo T ^>T/v^ ^Jd^L 0 . alumina, even if it is the case where the form of 
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5 ~ 1 0 w t %©tEia. t 

< f4 1 ~ 5 w t %(D^mX'h 

So 11^6 w t%ms* 
it $ * -c V ^ + ^ fe 

■So ^04ait»;iSO. 5wt% 
5-1 Ow t%HN^<l: fCbH 



a catalyst is any, preferably it is the range of 1 to 
5 wt%. 

In addition, an expected effect will be acquired if 
silver is carried to about 6 wt%, it is enough if it 
is made to usually carry also from surfaces, 
such as durability and cost, to about 6 wt%. 
Also when the burden is less than about 0.5 
wt%, in addition, it is effective. 
However, the part catalytic effect reduces. 
Of course, it does not interfere as the 
above-mentioned range of 0.5 to around 10 
wt%. 



[0 0 2 2] 

:^m'^<Dmm±. NOx, HC.. 

QX:t^h 6 5 QXM^'^X(D^ 

<Dmmm^yr^\.fmxh^o m 



[0022] 

It can use the catalyst of this invention by 
arranging to NOx, HC, and CO, in the middle of 
the waste gas conduit from a lean burn gas 
engine in the range from the reaction 
temperature of about 400 degrees C to about 
650 degrees C, since it is effective. 
FIG. 2 is the figure having shown the example of 
an aspect. 

In FIG. 2, A is the waste gas conduit from a lean 

bum gas engine, b is a catalyst layer, c is the 

processed waste gas conduit. 

The arrow head (->) shows the flow of waste 

gas. 



[0 0 2 3] 



[0023] 



[HJfe^Jl [EXAMPLES] 

JiiTv Hereafter, in more detail based on an Example, 

$ ?3 L < WiM't'bP'^ it demonstrates this invention. 

^M^^f\'h<D%W\k^W&^fy' Of course, this Invention is not limited to these 

/j^v^r i:«^>*)5A/-efeSo * Examples. 
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^?^{cioV^Tf±. T/i^^i'l&i^ In this invention, it manufactures the catalyst 

(c>?tLT$I^^fH'CiS^Lfc which carried silver in the amount of various 

M^^^iaL. :Sfc^tL^^^— kinds to the alumina holder, moreover, it 
^ ^ i^MM, tLs ^ 5? MM considers this as a honey-comb body catalyst, it 

ckS NO HCRXJ^CO<Oi[^ implemented the purification rate evaluation test 

it^W^^^irMM LtcH)^, ^ of NOx. HC, and CO by these catalyst. 

^M^^\tLXii.^<DohWi^i^^ However, the example standard as this 

3^^^J^^LTV^So Example is shown. 

[0 0 2 4] [0024] 

T/i/ 5 t L TTfJ|S^T/i/ ^: It provided the commercial alumina powder as a 

-rif^M^miJmLtCo -11. mm source of an alumina. 

i|(7)7K;^li^?rI^Mt/Co rtL^ On the other hand, it prepared the aqueous 

^^ffl trr /^^ $ -r^M^y^ t solution of silver nitrate. 

TSSMiSSr^Sif ^ii'Tto It carried silver nitrate to the alumina powder 

imm<Dmmk. ^nism. m using these. 

^^^tf J>^W^fkM(D\^Mi The preparation method of a silver nitrate 

te^HiJiTtc3zl!^5 irfc D "Cfe aqueous solution, the canying method, the 

So ^(D^^^, lifers i: LT. pulverization method, the method of producing 

T/i^?*^ (AI2O3) t^^LT a honey-comb body catalyst, etc. are as stating 

2 w t ct 5 (cLfCo below. 

:^iJJ^W't urn. El 1 (a) In this case, it made it become 2 wt% to an 

tc:^-f l$ff®JF^:|:^^^i"2) t>co?r alumina (AI2O3) as a silver burden. 

na?F^{C§J «9 tb t/c — y It is the product honey-comb body holder made 

^ h^/N:^:* A^^fif^-e. from a cordierite which cut out to the cylinder 

2 0 mm 0 (¥'@= 1 0 mm) ^ form what has the cross-sectional shape shown 

L = 5 0 mm, ■fe/w^2 0 in FIG1(a) as the honey-comb body, and used 

om/^ >''f'i^(Oh<D^^m L diameter 20 mm (phi) (radius = 10 mm), length 

fz. (ir^ ^ 7s/^=^^M.)^^ L-50 mm, and number 200-piece/inch angle of 

cells (ceramic honey-comb). 

[0 0 2 5] [0025] 

Ztih(D^,^^'^:^^M 1 {ZTjk U These main point part is shown in Table 1. 

TV^So^ 1 ^BCDt^^MMMs In Table 1, BCD amounts to an Example and 

A E F i^it^m^^^ir^ h (O AEF amounts to Comparative Example. 
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1 ] [TABLE 1] 















A- 


B 






c 


D 






£ 


F 



Top Row: 

The carrying method 
The impregnating method 
Absorption method 

Left Column: 

The pulverization method 

Dry milling 
Mortar method 

Wet grinding 
Ball mill method 
Vibrating-mill method 



[0 0 2 6] [0026] 

(fi^;^fe> <The carrying method> 

( 1 ) -atlife : ^-^tK 5 0 0 g (1) The iaipregnating method : add-mix 15.76g 

{C^^M 15. 7 6 g ^^Jd^ of silver nitrate in 500g of distilled water, and 

LT5^^$S7K;^I^^IiMb> prepare a silver nitrate aqueous solution, 

^WLti:t^hl^M(Dy—T/i^^ stirring, it added 500g of commercial 

i-ll^Md 0 0 g i:^^i(ClJU^^ (gamma)-alumina powders gradually, and fully 
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+^icW:WLtCo ^V^T\ 1 2 

t(D'^. m^p^. 6 0 or^ 

.(2) PMfe : MtKI 0 0 g 
tC?i^M4 7.2 5 g^»^S 

5 0 0 g (CSg^$l7K^^i^Oi^?i 

Lfj:t^^hn<>tco ^fev^T^ 1.2 
0 VcdUU^ ^')^ L 
fc; ^cDm.mm^^^'. 6 0 O'C 



stirred them. 

Subsequently, it dried for 5 to 10 hours until the 
water component was lost in.120-degree C 
incubator. 

After that, it temperature_raises to 600 degrees 
C among an electric furnace in 5 hours, it 
carried out natural cooling, after maintaining this 
state for 3 hours. 

(2) Absorption method : it add-mixed 47.25g of 
silver nitrate in 100g of distilled water, and 
prepared the silver nitrate aqueous solution. 
It sprayed the droplet of a silver nitrate aqueous 
solution on 1500g of commercial 
(gamma)-alumina powders uniformly, and let 
them absorb it. 

In this case, it carried out, spraying an alumina 
powder in an absorption vessel so that a droplet 
may be uniformly absorbed by the alumina 
powder. 

Subsequently, it dried in,120-degree C 
incubator for 5 hours. 

After that, it temperature_raises to 600 degrees 
C among an electric furnace in 5 hours, it 
carried out natural cooling, after maintaining this 
state for 3 hours. 



[0 0 2 71 

(1) ^^^%^&:%m^x. 

%WX±i^t UTl 0 Ot^ :y>> 

htitcm^i g.m^yKi 0 g. 

T/W5-^-//U7 g^x<m^ 

^:ty^y^::i-hLtz1k. 1 2 



[0027] 

<The pulverization method> 

(1) A dry type and a mortar method : it 

pulverized until it became 100 or less meshes 

overall the pestle in the mortar. 

7g of obtained powders, lOg of distilled water, 

alumina-sol 7g 

It mixes these well, after carrying out wash coat 
on a ceramic honey-comb, one evening dried 
in,120-degree C incubator. 
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fCo JSfeV^'C, M^P^^ 6 0 0°C Subsequently, among an electric furnace and 

^ 5 B^PpI U T 3 B^PsI^ after temperature_raising in 5 hours and 

^#tfc^. g^?piP^^t7to maintaining to 600 degrees C for 3 hours, it 

( 2 ) ffi^ • tK^/^ 5 /i^ife : ^ carried out natural cooling. 

* 8 0 g . ^©tK 1 6 0 g . T (2) Moist type and ball mill method : 

/\^^i'yy\y4 0 g^X<U^ 80g of powders, 160g of distilled water, 

^^htitzTsy ]} —^1 V y alumina-sol 40g 

h T/\^^i':^y h 5 It mixes these well, it put the obtained slurry into 

mm(7)T/i/5 y<.A ^ ) the 1 -liter alumina pot (diameter 5 mm enters an 

AflX3^f^^ IeI^^cJ: alumina bead), and rotation pulverized for 3 

tfco m^^n^(D7.y hours. 

■fey? y ^ 7s/^:=-t) J\}l\Z'^::^ After carrying out wash coat of the slurry after 

yi/=i^^—Y\^tz.^^^ 12 0°C pulverization treatment on a ceramic 

(T^tE^a^^^-e 1 Bfe|z;;^LfCo Hk honey-comb, one evening dried in,120-degree 

V^-C\ nM.P'^. 6 0 0°C*T* Cincubator. 

5Hvpr^"C^?aLT3B^FH^^^i$L Subsequently, among an electric furnace and 

tJk^ §^?niP$"ti*fCo after temperature_raising in 5 hours and 

( 2 ) • ^ /i^fe : maintaining to 600 degrees C for 3 hours, it 

8 0 g . ^^tR 1 6 0 g , T/i/ carried out natural cooling. 

^^VjVA 0 g^cfc< (2) Moist type and vibrating-mill method : 
%hMz.::^y ^) I ^) y V It mixes well 80g of powders, 160g of distilled 

(DT V (lE^ 5mm water, and alumina-sol 40g, it put the obtained 

(DT jV^-^\f^7.X^) fCAtL slurry into the 1-liter alumina pot (diameter 5 

X 2 0 5^W^#L/Co mm enters an alumina bead), and pulverized it 

^(DT.^ y — ^-fey ? for 20 minutes. 

^;<7A±{c:r>:^5/ v'jLn— h u After carrying out wash coat of the slurry after 

tzM^ 1 2 0'C(7)tfi?a^1^'Cl pulverization treatment on a ceramic 

Bfe^jt^LfCo d<^^X^%P^^ honey-comb, one evening dried in,120-degree 

6 0 0 * -e 5 B^r^^ L T C incubator. 

'i^W\^W\^tz.^lk. S^^niP^ Subsequently, among an electric furnace and 

■frfCo after temperature_raising in 5 hours and 

maintaining to 600 degrees C for 3 hours, it 

carried out natural cooling. 

[0 0 2 8] [0028] 

<ttlMt*i^> Ki^S^girLTH <Performance test> 
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HI 2 iCTT^-rx 0 fin^^-^mk 

fE/N-;(7 AJH^(D#t^)ft^ 1 

5. 7mL^jfEilLfCo K^SI 
^I^Ts t LTNO= 5 4 p p 
m, THC(^^fk7K^. CH4 
^ 1 0 9 1 p p m-a tf)= 1 5 
4 9 p p C0= 5 4 5 p p 
m. 02=9. 1%, H2O (tK 

mm =9. 1%. (y<y 

^^14^ t LT(±. ?as 3 0 0 ~ 

6 5 0°C<Dt5fflT%?gPBlM(S 
V) ^1 3, 2 0 0 h-^ LfCo 
NOx, THC. CO(7)^tftt 



It was filled with 15.7 mL of test catalysts of 
above-mentioned honey-comb carrying into it 
using the normal-pressure fixed-bed circulation 
type reactor as shown in FIG. 2 as a testing 
device. 

It used residual (balance) = nitrogen gas as 

processed waste gas NO=54 ppm, 

THC(total-hydrocarbon and 1091 ppm of CH4S 

are included) =1549 ppm, CO=545 ppm, 

02=9.1%, and H20(water vapor) =9.1%. 

As a test condition, it is the range of 300 - 

650-degree C temperature, and made space 

velocity (SV) into 13,200h-\ 

It implemented the analysis of NOx, THC, and 

CO using the waste gas continuous analyzer. 



[0 0 2 9] 

m 3 7 fi4 5 o°c. 47 

5°C. 5 0 0°C. 5 2 5°C. 5 

feSoEi 3 7 ^.mmiVo) 

tL. TfE^ (1) fcj;i9^m 



[0029] 

FIGS. 3-7 is a result in each temperature of 450 
degrees C, 475 degrees C, 500 degrees C, 525 
degrees C, and 550 degrees C. 
In FIGS. 3-7, purification percentage (%) means 
that in which, it sets concentration of each 
component in the processed waste gas in the 
inlet-port part of a catalyst layer to X, it sets 
concentration of finished waste gas each 
component in the outlet part of a catalyst layer 
to Y, it computed by following formula (1). 



m u 



[EQUATION 1] 



X - Y 

fWk* (X) = X 100 (I) 



Purificatton rate 
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[00 30] [0030] 

^SOtio'O. W:ff^U1^4 5 In the case of 450-degree C waste gas 

0'C<DWray NOx^^'^b^^^M temperature, the NOx purification rate shows 

^AT?4 0%, M^KB~Dt^^> the 30 % or more purification rate also by 

3 0 %Sl±(Dmt^^7ri bt V^ catalyst B-D 40% by Catalyst A as FIG. 3. 

^(DliZMLXs MMiE, FT'H On the other hand, in Catalysts E and F, it is 

^m^^ '0 > M^E -e 1 7 %. markedly inferior, and is 18% in Catalyst F 17% 

mm F T' 1 8 % -e 2) at Catalyst E. 

V\ CO?#^{b^Jcov^TH. M About CO purification rate, catalyst B-D shows 

i^AX'\-i9 %Vh^(DJ(Z.ML- the 30 % or more purification rate to being 9% in 

X . MMi B ~ D -Cfi 3 0 %UJ^± Catalyst A, in addition to the effective reduction 

cor^-fb^^r^ t, ^^t£NO-x. denitration capability of NOx, it maintains 

(7)jl7cM'l4iit3ijp;t, effective CO oxidizing ability. 

C 0^iti^m%:^^LX\^^^o CO purification rate in Catalysts B and F is high. 

M^E , F X<DCOi[^it^i'iM However, it is clear that the" purification rate of 

v^;05, NO X (D}^'fb^;0^i£i/^i NOx is relatively inferior from a low thing. 

[0 0 3 1] [0031] 

^5(Dtis'0. W:^:^^^ 5 0 As Fia 5, in the case of 500-degree C waste 

Ot;w^^. NOxf^-fb^fiM gas temperature, a NOx purification rate is 

^KA-C-6 1%, jtt^KB~D-C5 markedly inferior by Catalysts E and F to 

0 ~ 5 3 %<^fit^^ LT V^S (7) Catalyst A showing and showing 50 to 53% of 

izMV. mmE, F Xit^mc value by catalyst B-D 61%. and is 31 to 32% in 

"9 . E~FT'ti31~3 catalyst E-F. 

2%-efc'5t>lii#V^V\ CO?^ About CO purification rate, Catalyst B shows 

{b^lCoV^TH. MUAXii 3 91% of purification rate by Catalyst D 64% by 

7%Xh^(D{cMLX. M^B Catalyst C 77% to being 37% in Catalyst A, in 

Til? 7%.M^C-e{±6 4%, addition to the effective reduction denitration 

MUD Xit 9 .1 %(Di^it^^7r^ capability of NOx, it demonstrates effective CO 

^WJ:l^Ox(Dm7€fSim^ oxidizing ability. 
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fg(c W^^i C OMit^^ CO purification rate in Catalysts E and F is high. 

^^Wl-X^^^o M^E, FTr However, it is clear that the purification rate of 

C0CO^f'fk^^^i^V^;i5, NOx NOx is relatively inferior from a low thing. ' 

O?t^b^;05^SV^;l t ^^h^M^ it pulverized Catalysts E and F forcefully by the 

{z't^^^tnmhU^X-h^o M vibrating-mill method. 

IKE, Ffi^i!i5/Wfet'3t;^tc CO purification rate improves. 

3^#Ufct<^-efcl9, COmt However, a NOx purification rate will fall 

Wfp]±1-5;5^ NOxmt^ markedly. 

I 0 0 3 2 1 [0032] 

)ik±(D,'^ii^ m4 (4 7 5°C). The above point of view shows FIG. 4 (475 

me (525 °C). mi (55 degrees C), FIG. 6 (525 degrees C), and the 

0 V) (DiM^ h fa li^^(Di^ trend for it to be nearly identical also in the case 
^^^LX\/^^o |1I3~|1I7(0 of FIG 7 (550 degrees C). 

^Mt'^h. W:^^'P<ONO-x., When purifying simultaneously NOx, HC, and 

H CStl^C O SrlRl^(CJft"0itcr^ CO In waste gas effectively, it is clear from the 

itt 5 ±-Cf4. B ~ D fact of FIGS. 3-7 that catalyst B-D is excellent. . 

nx\^^^:L tf)^mhf)^Xh^o Although catalyst A-F is the catalyst which 

M^KA~ F aW] CT /\^^-tiS.i^ carried the same quantity of silver to the same 

(c^UTIrI CicOiS^^S^^^-lt alumina holder, the reason out of which a clear 

tcMM.X'h^<D<(Z^ -^CDttigfc difference comes about the capability is 

mLXmm^l^Mt^m^m^it unknown. 

^^MXh^i^^ ^<7)^iaiiiSl>i However, it seems that a certain component in 

5 fpf L X the manufacture process is involving. 

1 0 0 3 3 1 [0033] 

lmm<D^^] [ADVANTAGE OF THE INVENTION] 

*^i^(c: J;tLf^. MU^T/i-^ According to this invention, it sets in the 

i'^l^<D^T^]^^liZio\/^X ^ T manufacture process of a silver carrying 

/i^^-t^i^^M^iS-I^L^ wtb alumina catalyst, it carries silver to an alumina 

iZf^^^^^^i-^ic^.LX^ holder, in temperature called the reaction 

^<D:^^.^U^ :itiz.X^. R temperature of about 400 - 650 degrees C by 

f&iS.S^4 00~6 50'Ci:V'» taking the specific method when carrying out 
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T"MOiylS;C3^fSI 



pulverization treatment following this, while 
being able to remove HC effectively, without 
impairing the reduction denitration capability of 
NOx, the silver carrying alumina catalyst for 
lean burn gas-engine emission gas purification 
which can also provide CO oxidizing ability is 
acquired. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



im 1 1 [FI& 1] 

:^^0jOj54^{v:ov^Tiiffl t# The figure having shown 1 of the monolith body 
5^/ y pc|$:co— , ~<dM^M which can be applied about the catalyst of this 
^TfiLtzM (l£^^SIS)o invention, and the example of an aspect of 2 

(expanded sectional view). 



111121 



[FIG 2] 

The figure having shown the example of an 
arrangement aspect of a catalyst of this 
invention. 



[ms] [FIGl31 

mMmmm^X^m:ff^mtm The figure showing the 

(4 5 0*0, emission-gas-purification rate by Example 

catalyst (450 degrees C). 



[114] 

(4 7 5x:)o 



[FIG 4] 

The figure showing the 

emission-gas-purification rate . by Example 
catalyst (475 degrees C). 



[HI 5] [FIGS] 

mMmmm^X^m:>^P^mtm The figure showing the 

tr^i"EI (SOCOo emission-gas-purification rate by Example 

catalyst (500 degrees C). 
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ime] [FI&6] 

mMMmm^^^^^:^:^mt^ The figure showing the 

^TjkirM (5 2 5°C)o emission-gas-purification rate by Example 

catalyst (525 degrees C). 



[my] 



[FIG 7] 

The figure showing the 

emission-gas-purification rate by Example 
catalyst (550 degrees C). 



W^-(Dmm 1 [DESCRIPTION OF SYMBOLS] 

A A Waste gas conduit from a lean burn gas 

<D^^:if engine 

B mi^m B Catalyst layer 
C f&M^^W^ C Processed waste gas conduit 

(-») W:ff^<DW.ti Arrow head (->) Flow of waste gas 



m.i] 



[Fia 1] 



(a) 



(b) 



r\ A/\/\/\ 



\ / \/\/\yy 



\ / W WW V 



SXSXSXSXx 
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[FIG 2] 
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[FIG. 3] 




Purification rate 
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